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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 1 03(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

3. Claims 1-8, 11, 13-19, and 21-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Andrews et al. (WO 01/77669 A1) in view of Aune et al. (US 5,023,805). 

With regards to claims 1-4 and 6, Andrews et al. discloses a method of calculating a 
value (MOE (modulus of elasticity) or stiffness) of a mechanical property of an object (timber), 
the method comprising: measuring the density of the object (timber) utilizing radiation (see page 
17 line 7 - page 18 line 5), measuring the velocity of sound wave propagating through the 
object (see page 6 lines 1-29), and calculating the value (MOE or stiffness) of an object, the 
mechanical property using the density and sound wave (acoustic) velocity measurements (see 
page 12 lines 14-29), wherein the calculated value is bending stiffness (MOE, see abstract, 
page 12 lines 14-29), the object is a wood containing product from the recited list (timber or cut 
tree, logs), and the sound wave is a stress wave induced into the object (impact generated by 
striking the sample, see page 6 line 2). 

Andrews et al. discloses the claimed invention with the exception of the density being 
specifically measured by detecting radiation absorption in the test object. 
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Aune et al. '805 teaches that it is known in the art of log or timber processing to utilize 
an x-ray scanner, in particular the absorption of the x-rays, to determine the density of a test log 
in order to maximize the utility of the log by optimizing the cutting of the log. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize a radiation absorption system for the density testing subsystem of 
Andrews et al. as Aune et al. '805 teaches that radiation absorption is known for providing a 
good indication of the density of a log such that the log can be cut such that the lumber or 
material obtained from the log can be optimized. 

With regards to claim 5, Andrews et al. discloses the claimed invention with the 
exception of specifically utilizing an ultrasound wave as the sound wave induced into the object. 
Andrews et al. discloses at page 6 line 1 that the wood stem or log receives an "acoustic 
impulse". It is well known in the art of acoustic measuring and testing that ultrasound waves are 
merely acoustic waves having frequencies above 20 kHz, which is the top acoustic frequency 
receivable by the human ear. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made that ultrasound waves would be induced in the log of 
Andrews et al. if the resonant frequency of the log was sufficiently high enough to generate 
such acoustic frequencies within the testing object. 

Furthermore, it is known throughout the art of acoustic measuring and testing that 
acoustic waves of differing acoustic frequencies are attenuated at different rates dependent 
upon the properties of the test object through which the waves are propagated. Therefore, one 
of ordinary skill in the art would have known to select the proper frequency to propagate the 
desired distance within the test object in order to provide the desired test results. 

With regards to claims 7-8, Andrews et al. discloses the claimed invention with the 
exception of the density being specifically measured by emitting radiation into the object from a 
radiation source, detecting the amount of emitted radiation that travels through the object, 
generating signals indicative of the detected radiation, processing the generated signals, and 
calculating the density of the object based on the generated signals. 

Aune et al. '805 teaches that it is known in the art of log or timber processing to utilize 
an x-ray scanner, in particular the absorption of the x-rays, to determine the density of a test log 
in order to maximize the utility of the log by optimizing the cutting of the log where the density is 
measured by emitting radiation into the object from a radiation source and detecting the amount 
of emitted radiation that travels through the object, generating signals indicative of the detected 
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radiation, processing the generated signals, and calculating the density of the object based on 
the generated signals. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize a radiation absorption system as taught by Aune et al. '805 for the 
density testing subsystem of Andrews et al. as Aune et al. '805 teaches that radiation 
absorption is known for providing a good indication of the density of a log such that the log can 
be cut such that the lumber or material obtained from the log can be optimized. 

With regards to claims 1 1 and 13, Andrews et al. discloses at page 15 line 30 - page 
16 line 14 producing a moving stress wave (compression wave) within the object by impacting 
the object along its longitudinal axis (timber struck at one end), causing the object to freely 
vibrate at a harmonic resonance frequency; sensing the stress wave (compression wave) as the 
stress wave propagates through the object (transducer mounted at or near end of timber) with a 
transducer, and generating signals associated with the stress wave (compression wave); 
processing the signals generated by the transducer, the resonant frequency of the object 
obtained by processing the transducer signals (see page 16 lines 5-7); and determining the 
stress wave velocity of the object (page 16 lines 7-14) including obtaining the longitudinal 
dimension of the object (page 16 lines 7-8); obtaining the resonant frequency value of the 
induced stress wave (page 16 lines 6-7); and calculating the stress wave velocity through the 
object based on the longitudinal dimension value and the resonant frequency value (page 16 
lines 7-14). 

With regards to claims 14 and 15, Andrews et al. discloses the claimed invention with 
the exception of specifically radiating radiation in the direction of the wood produce transverse 
to the longitudinal axis thereof and detecting radiation that passes through the wood product. 

Aune et al. '805 teaches radiating radiation in the direction of the wood produce 
transverse to the longitudinal axis thereof and detecting radiation that passes through the wood 
product in order to determine the density of the wood product under test. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize a radiation absorption system as taught by Aune et al. '805 for the 
density testing subsystem of Andrews et al. as Aune et al. '805 teaches that radiation 
absorption is known for providing a good indication of the density of a log such that the log can 
be cut in order to optimize the lumber or material obtained. 
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With regards to claim 16, Andrews et al. fails to disclose the use of an ultrasound 
transducer to induce the sound wave within the test object. Andrews et al. discloses at page 6 
lines 15-16 that any "suitable system for measuring acoustic velocity may be used". Andrews et 
al. also discloses at page 16 line 2 utilizing a transducer to detect the compression wave (stress 
wave) within the test object. It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to utilize the acoustic transducer (or ultrasonic transducer) to both 
induce and receive the acoustic wave generated by the testing system as the advantages of 
utilizing a transducer for generating acoustic/ultrasound waves within a test object are well 
known in the art of acoustic measuring and testing. Some of the advantages, but not all, include 
better control of the amount of force applied to the testing object, better control of the frequency 
of the signal generated, and better control of the length of the signal applied to the test object. 
Therefore, one of ordinary skill in the art would utilize an ultrasound transducer when 
appropriate for generating an acoustic or ultrasound signal in a test object. 

With regards to claim 17, Andrews et al. discloses the claimed invention with the 
exception of specifically disclosing the density measurement subsystem (108) including a 
radiation source positioned transverse to the longitudinal axis of the wood product and a 
radiation detector positioned on the side of the wood product opposite the radiation source. 

Aune et al. '805 discloses a density measurement system including a radiation source 
positioned transverse to the longitudinal axis of the wood product and a radiation detector 
positioned on the side of the wood product opposite the radiation source. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize a radiation absorption system as disclosed by Aune et al. 4 805 for 
the density testing subsystem of Andrews et al. as Aune et al. '805 teaches that radiation 
absorption is known for providing a good indication of the density of a log such that the log can 
be cut such that the lumber or material obtained from the log can be optimized. 

With regards to claim 18, Andrews et al. discloses a processor within the velocity 
measurement subsystem for receiving signals from the receiving sensor (transducer) and 
analyzing the received signals to determine the acoustic velocity within the test object. It is 
inherent the processing unit disclosed be able to execute a stored routine that calculates the 
velocity of the induced sound wave based on the signals received from the receiving transducer 
as Andrews et al. clearly indicates that the acoustic velocity is calculated from the measured 
signals and processors are known to operate by executing stored routines which tell the 



Application/Control Number: 10/688,350 Page 6 

Art Unit: 2856 

processor how and what work must be performed. Therefore, Andrews et al. discloses the 
claimed invention with the exception of specifically showing a processing unit within the density 
measurement subsystem to communicate with the radiation source and radiation detector and 
executing a stored routine that calculates the density of the wood product. Andrews et al. 
clearly indicates that a density measurement is performed within the testing system. It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to utilize 
a processing unit to determine the density as it is known that processing units can be 
programmed (usually through stored routines) to perform what ever functions are desired in 
order to provide the testing system with the desired calculations and necessary outputs to 
perform the desired test and are utilized for such throughout measuring and testing. 

With regards to claim 21 , Andrews et al. discloses at page 21 lines 22-25 utilizing a 
calculating unit (computer 106) to receive the calculated velocity value and the calculated 
density value to calculate a resultant value that is indicative of the bending stiffness of the wood 
product. 

With regards to claims 22 and 23, Andrews et al. discloses an impactor for striking the 
end of the wood product at page 15 lines 30-31 and a transducer in contact with the wood 
product to receive the compression waves at page 16 line 5 (transducer mounted on end of 
object). As for specifically utilizing an ultrasonic transducer as the transducer, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to utilize such 
as ultrasonic transducers are well known throughout the art for measuring acoustic signals of 
any frequency, as long as the frequency of the wave to be measured is within the frequency 
range of the transducer utilized. 

4. Claims 9-10 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Andrews et al. in view of Aune et al. '805 as applied to claims 1 and 17 above, and further in 
view of Wang et al. (WO 02/060662 A2) and Pellerin et al. (US 5,024,091). 

With regards to claims 9 and 20, Andrews et al. discloses the claimed invention with the 
exception of determining the time of flight of the induced sound wave along a known distance 
and calculating the velocity of the induced sound wave by dividing the determined time of flight 
by the known distance value. 

Both Wang et al. and Pellerin et al. teach determining the acoustic velocity within a 
wooden object by determining the time of flight of a sound wave along a known distance and 
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calculating the velocity of sound by dividing the determined time of flight by the known distance 
value (see page 12 line 25 - page 13 line 7 in Wang et al. and column 9 lines 4-12 in Pellerin 
et al.) 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize a time of travel measurement for determining the sound velocity in 
the system of Andrews et al. instead of the resonant frequency measurement disclosed as 
Andrews et al. discloses at page 6 lines 15-16 that any suitable system for measuring acoustic 
velocity may be used and Wang et al. and Pellerin et al. teach that a measurement of time of 
travel of the sound wave is a known alternative for calculating the sound velocity within the 
wooden test object. 

With regards to claim 10, Andrews et al. discloses the claimed invention with the 
exception of producing an ultrasound wave in the object by a transmitting transducer, 
generating signals with a receiving transducer positioned a known distance from the transmitting 
transducer, and processing the signals generated by the receiving transducer in the time 
domain, the processed signals resulting in a time value indicative of the time of flight of the 
ultrasonic sound wave between the transmitting and receiving transducers. 

First, with respect to the use of an ultrasound wave in the object, Andrews et al. 
discloses at page 6 line 1 that the wood stem or log receives an "acoustic impulse". It is well 
known in the art of acoustic measuring and testing that ultrasound waves are merely acoustic 
waves having frequencies above 20 kHz, which is the top acoustic frequency receivable by the 
human ear. Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made that ultrasound waves would be induced in the log of Andrews et al. if 
the resonant frequency of the log was sufficiently high enough to generate such acoustic 
frequencies within the testing object. 

Furthermore, it is known throughout the art of acoustic measuring and testing that 
acoustic waves of differing acoustic frequencies are attenuated at different rates dependent 
upon the properties of the test object through which the waves are propagated. Therefore, one 
of ordinary skill in the art would have known to select the proper frequency to propagate the 
desired distance within the test object in order to provide the desired test results. 

Second, with respect to the use of a transmitting transducer instead of the disclosed 
impactor, Andrews et al. discloses at page 6 lines 15-16 that any "suitable system for 
measuring acoustic velocity may be used". Andrews et al. also discloses at page 16 line 2 
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utilizing a transducer to detect the compression wave (stress wave) within the test object. It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
utilize the acoustic transducer (or ultrasonic transducer) to both induce and receive the acoustic 
wave generated by the testing system as the advantages of utilizing a transducer for generating 
acoustic/ultrasound waves within a test object are well known in the art of acoustic measuring 
and testing. Some of the advantages, but not all, include better control of the amount of force 
applied to the testing object, better control of the frequency of the signal generated, and better 
control of the length of the signal applied to the test object. Therefore, one of ordinary skill in the 
art would utilize an ultrasound transducer when appropriate for generating an acoustic or 
ultrasound signal in a test object. 

As for processing the signals in the time domain to produce a time value indicative of the 
time of flight of the wave between the transmitting and receiving transducers, both Wang et al. 
and Pellerin et al. teach determining the acoustic velocity within a wooden object by 
determining the time of flight of a sound wave along a known distance and calculating the 
velocity of sound by dividing the determined time of flight by the known distance value (see 
page 12 line 25 - page 13 line 7 in Wang et al. and column 9 lines 4-12 in Pellerin et al.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize a time of travel measurement for determining the sound velocity in 
the system of Andrews et al. instead of the resonant frequency measurement disclosed as 
Andrews et al. discloses at page 6 lines 15-16 that any suitable system for measuring acoustic 
velocity may be used and Wang et al. and Pellerin et al. teach that a measurement of time of 
travel of the sound wave is a known alternative for calculating the sound velocity within a 
wooden test object. 

5. Claims 12 and 19 rejected under 35 U.S.C. 103(a) as being unpatentable over Andrews 
et al. in view of Aune et al. '805 as applied to claims 1 and 18, respectively, above, and further 
in view of Larsson et al. (US 6,347,542 B1). 

Andrews et al. discloses the claimed invention with the exception of specifically 
disclosing the signals measured in the velocity measurement subsystem being converted into a 
frequency spectrum and the resonant frequency being located by analyzing the frequency 
spectrum. 
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Larsson et al. discloses utilizing a Fourier Transform (103 in Figure 1 1) to transform the 
received signals from the time domain to the frequency domain so that a processor can 
determine the resonant frequency of the test object. 

Andrews et al. discloses utilizing a resonant frequency of the object under test to 
determine the acoustic velocity within the test object. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to utilize the Fourier Transform and 
locating processor of Larsson et al. to determine the resonant frequency of the wooden test 
object in Andrews et al. as applying a Fourier Transform to a signal to convert the signal to the 
frequency domain is well known throughout the art of measuring and testing as an excellent 
means for determining a resonant frequency of any test object and Larsson et al. teaches that 
such transformations are also an excellent way to determine the resonant frequency of a 
wooden test object. 

Response to Arguments 

6. Applicant's arguments filed 05 October 2005 have been fully considered but they are not 
persuasive. 

Applicant's main arguments are as follows: 

"Independent Claims 1, 14, and 17 define methods and a system for determining modulus of 
elasticity, or bending stiffness, of an object The Examiner relies on Aune et al. to teach measurement of density 
by detecting radiation absorption in the test object. However, Aune et al. merely teaches the use of radiation 
absorption to determine a cutting solution for a loo . There is absolutely no teaching or suggestion whatsoever in 
Aune et al. that the measurements taken may be used to determine a modulus of elasticity or bending stiffness 
of an object. In fact, nowhere in the text of the patent are the concepts of "stiffness" or "modulus of elasticity" 
even mentioned. Accordingly, Applicants assert that no motivation exists to combine Andrews etal. with Aune 
et al. to achieve Applicants' methods and system for determining modulus of elasticity or bending stiffness as 
defined in independent Claims 1, 14, and 17." 

In response to applicant's arguments against the references individually, one cannot 
show nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

In response to applicant's argument that Aune et al. does not mention "stiffness" or 
"modulus of elasticity", the test for obviousness is not whether the features of a secondary 
reference may be bodily incorporated into the structure of the primary reference; nor is it that the 
claimed invention must be expressly suggested in any one or all of the references. Rather, the 
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test is what the combined teachings of the references would have suggested to those of 
ordinary skill in the art. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981). It is not 
necessary for Aune et al. to teach bending stiffness or modulus of elasticity as the main 
reference of Andrews et al. teaches both of these. Aune et al. is merely relied upon to teach one 
of the many ways known in the art for determining the density or density profile of a test object. 

In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by combining or 
modifying the teachings of the prior art to produce the claimed invention where there is some 
teaching, suggestion, or motivation to do so found either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art. See In re Fine, 837 
F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988) and In re Jones, 958 F.2d 347, 21 USPQ2d 1941 
(Fed. Cir. 1992). In this case, Andrews et al. specifically teaches determining the density of the 
log by any known means, including penetrating waves from a microwave source, x-rays, or 
particles from a radioactive source (see page 1 7 lines 11-13). One of ordinary skill in the art 
would know that adsorption of the penetrating waves by the object under test is a good way of 
determining the interaction of the test object and the penetrating waves. Aune et al. is merely 
relied upon to show that the use of radiation absorption is a good indicator of density in a log or 
wooden test object and is known in the art of log processing. 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as 
set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing date 
of this final action. 
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8. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Rose M. Miller whose telephone number is 571-272-2199. The examiner 
can normally be reached on Monday - Friday, 7:30 am to 3:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hezron Williams can be reached on 571-272-2208. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




RMM 

13 December 2005 



HEZRON WILLIAMS 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 




